In studies on the membrane constituents of Haemophilus injluenzae Rd, we determined the phospholipid content of the organism and identified the phospholipids of H. influenzae as phosphatidyl ethanolamine (85 %) and phosphatidyl glycerol (I 5 %). Development of the ability to take up external transforming DNA (competence) did not affect this proportion.
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M E T H O D S
Cells were grown and made competent by the two-stage procedure of Herriott, Meyer & Vogt (1970) ; the Pi content of the stage I medium (heart infusion) was decreased to 0-4,~rnollml as described by Scocca, Poland & Zoon (1974) , and the Pi concentration of the stage 11 medium (M IV) was adjusted to this value. Sufficient 32Pi was added to give a specific activity of 5 Cilmol. Organisms grown and made competent in these media yielded I 7; transformants to streptomycin resistance, indicating that nearly all the bacteria were capable of taking up DNA. Labelled cells were harvested by centrifuging and washed with 0.1 5 M-NaCI; the phospholipids were extracted by a modification (Bertsch, Bonsen & Kornberg, 1969) of the Bligh & Dyer (1959) procedure, and concentrated by evaporation under N,.
Resolution of individual phospholipid classes was accomplished by thin-layer chromatography on silica gel plates (Chromagram polyvinyl alcohol binder, Eastman). Solvent A was chloroform-methanol-acetic acid (65 : 25 : 8, by vol.) and solvent B was chloroformmethanol-water (65 : 25 : 4, by vol.). Cardiolipin, phosphatidyl chaline, phosphatidyl ethanolamine and phosphatidyl serine were purchased from Calbiochem and phosphatidyl glycerol and [32P]cardiolipin were prepared from Escherichia coli B by preparative thin-layer chromatography. Reagents were made to show up either by charring with 30 "/o (vlv) H2S04, by exposure to 1, vapour, by Rhodamine 6G fluorescence, or with ninhydrin (for free amino groups). Labelled phospholipids were located by autoradiography, and quantified by counting the appropriate excised regions of the chromatograms. Mobilities on thin-layer plates were expressed relative to the mobility of cardiolipin, and designated Rcl. The relative mobilities of phosphatidyl ethanolamine and of cardiolipin under our conditions differed substantially from those reported elsewhere (e.g. Ames, 1968) , possibly because we used different thin-layer plates. All procedures used gave consistent results both with standard reagents and with phospholipid extracts from E. coli. The identities of phospholipids were also established by comparison of deacylation products prepared by mild alkaline hydrolysis (Wells & Dittmer, 1966) . The water-soluble products were identified by ascending chromatography on Whatman No. I paper (washed with H,O), using two solvent systems (Dawson, r960).
R E S U L T S A N D D I S C U S S I O N
The phospholipid fraction from both exponential-phase (density I o9 bacterialml) and competent H. injhenzae accounted for 10 to 1 I 2) of the total dry weight of the cells, and was 0.16 mglmg protein. The phospholipid content of cultures after development of competence increased I .5-f0ld, thus paralleling the increase in protein in these cultures (Miller, 1970) .
Chromatographic analyses of the phospholipids of exponential-phase H . influenzae revealed the presence of two components (Table I ) : the major phospholipid was phosphatidy1 ethanolamine, 85 p/o of the total, and the minor component was phosphatidyl glycerol, I 5 *L. Substantial over-exposure of autoradiograms did not reveal additional components, indicating that no other phospholipid accounted for more than 0.1 % of the total fraction.
The identification of the phospholipids was confirmed by comparison of the deacylated derivatives of the H. influenzae phospholipids with authentic standards. The results ( Table 2 ) , confirm the identification of the major component as phosphatidyl ethanolamine, and the lesser one as phosphatidyl glycerol.
In view of our failure to observe cardiolipin in these extracts, and because of a report that H. influenzae possesses a powerful phospholipase D specific for cardiolipin (On0 & White, 1g70), we mixed ["2P]cardiolipin with a non-radioactive pellet of H. injluenzae and extracted the mixture. The added radioactivity was quantitatively recovered in the lipid fraction, and migrated as cardiolipin on t.1.c. The presence of cardiolipin in extracts of H. parainjluenzae was readily demonstrated. These findings, together with the absence of phosphatidic acid in extracts of H. influenzae, indicate that cardiolipin was stable in our extraction procedures and that it was absent from the membranes of H. influenzae.
The phospholipids synthesized during development of competence were identical to those made during exponential growth. Phosphatidyl ethanolamine accounted for 85-4 & 1.5 (mean -t standard deviation for five determinations) of the total phospholipid labelled during growth, and 85.0 _+ 1-5 of the phospholipid labelled during development of competence in radioactive medium ; the remaining fraction in both cases was phosphatidyl glycerol. Identical results were obtained when the organisms were labelled during growth and allowed to develop competence in non-radioactive medium.
Thanks are due to S. S. Krag and K. C. Zoon for their advice and to K. Moore for assistance in preparing the manuscript. This work was supported by the American Cancer Society (grant NP 121). S. L. S. is a Worthington-Kunitz Fellow; J. J. S. has a Public Health Service Career Development Award from the National Institute of General Medical Sciences (K4-GM 70663).
